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DEPARTMENT  OF  THE  AIR  FORCE 

USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
WRIGHT-PATTERSON  AFB  OHIO  45433 


22  January  2013 

MEMORANDUM  FOR  AFMSA/SG3PB 

Attn:  Maj  Daniel  Shaw 
USAF  Radioisotope  Committee  Secretariat 
Air  Force  Medical  Support  Agency 
7700  Arlington  Boulevard,  Suite  5158 
Falls  Church,  VA  22042-5158 

FROM:  USAFSAM/OEC 
2510  Fifth  Street 

Wright-Patterson  AFB,  OH  45433 

SUBJECT:  Consultative  Letter,  AFRL-SA-WP-CL-2013-0002,  321  B  North  and  PRL-S006 
Verification  Surveys  at  Former  McClellan  AFB,  Sacramento,  CA 

1.  Introduction: 

a.  Purpose:  At  the  request  of  the  USAF  Radioisotope  Committee  Secretariat  (RICS),  the 
USAF  School  of  Aerospace  Medicine  Consultative  Services  Division  (USAFSAM/OEC) 
completed  an  independent  radiological  assessment/verification  survey  of  sites  321  B  North  and 
PRL-S006  at  former  McClellan  AFB,  CA,  from  12-13  Sep  12.  This  verification  survey  was 
conducted  at  each  of  the  sites  post-remediation  and  after  the  contractor  had  completed  its  Final 
Status  Survey  (FSS)  sampling.  Radium-226  (Ra-226)  was  the  sole  radionuclide  of  concern. 
Environmental  Dimensions,  Inc.  (EDi),  under  contract  with  CH2M  Hill,  conducted  all 
radiological  field  work  to  include  FSSs.  This  letter  details  the  findings  of  this  visit  and  is  meant 
to  assist  the  RICS  when  evaluating  the  contractor’s  FSS  reports  of  these  sites. 

b.  Survey  Personnel: 

Maj  Alan  Hale,  Chief,  Radiation  Health  Consulting  Branch,  USAFSAM/OEC 

c.  Personnel  Contacted: 

(1)  Mr.  Milton  (Buddy)  Walser,  Radiation  Program  Manger,  AFCEC/CIBW 

(2)  Mr.  Philip  Mook,  Senior  Representative,  AFCEC/CIBW 

d.  Equipment: 

(1)  Ludlum  -  Model  2221,  serial  number  218606,  calibrated  on  23  Nov  1 1 

(2)  Ludlum  -  Model  44-10,  serial  number  PR276614,  calibrated  on  23  Nov  1 1 
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2.  Methodology: 
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a.  Background  Area.  The  background  area  of  400  m  has  been  routinely  used  as  a  reference 
area,  since  it  has  been  determined  to  be  radiologically  nonimpacted.  The  background  area  was 
characterized  with  the  2x2  sodium  iodide  detector  using  a  gamma  walkover  technique.  No  soil 
samples  were  taken  in  the  background  area,  as  the  background  soil  concentrations  for  former 
McClellan  AFB  have  been  determined  previously  and  were  not  relevant  for  this  survey.  After 
gamma  walkover  surveys  at  the  survey  sites,  it  was  determined  that  the  background  area  was  not 
consistent  with  the  survey  areas,  most  likely  due  to  the  fact  the  background  area  still  had 
vegetation  in  place.  The  background  data  are  therefore  irrelevant  and  are  not  presented. 

b.  Survey  Areas.  EDi  was  responsible  for  conducting  a  total  of  17  FSSs  across  17  different 
sites.  The  week  of  the  visit,  three  sites  were  available  for  USAFSAM  verification.  After 
consultation  with  the  RICS,  two  of  these  sites  were  chosen  for  verification  survey:  321  B  North 
and  PRL-S006.  The  survey  areas  underwent  gamma  walkover  surveys  and  soil  sampling.  This 
verification  survey  required  at  least  10%  of  the  survey  area  to  be  scanned  by  the  gamma 
walkover  technique  and  soils  sampling  numbering  at  least  10%  of  the  number  taken  by  the 
contractor.  Further  information  on  the  surveys  can  be  found  in  Attachments  1-3. 

(1)  Gamma  Walkover  Survey  in  Survey  Areas.  The  goals  of  the  walkover  survey  were  to 
detail  site  radiological  conditions,  identify  potential  spots  of  elevated  residual  Ra-226 
concentrations,  and  identify  locations  for  biased  soil  sampling.  Since  the  gamma  walkover  data 
were  to  qualitatively  assess  the  site  in  terms  of  mean  reading  plus  amount  of  standard  deviation 
(SD),  minimum  detectable  concentration  and  count  rates  were  not  calculated.  Table  1  in  section 
3  summarizes  the  results  of  the  gamma  walkover  survey. 

(2)  Soil  Sampling  in  Survey  Areas.  Since  the  contractor  planned  to  collect  less  than  20 
soil  samples  in  each  survey  area,  two  biased  soil  samples  were  collected  based  on  walkover  data 
exhibiting  elevated  count  rates.  Each  sample  was  taken  from  an  area  of  about  8  in2  to  a  depth  of 
6  in.  The  volume  sampled  was  enough  for  laboratory  analysis  (approximately  0.25  gal).  Field 
soil  sampling  procedures  were  in  place  to  prevent  cross-contamination  of  samples.  Table  2,  in 
section  3,  summarizes  the  soil  sample  results. 

3.  Results.  The  results  are  summarized  below  along  with  some  basic  discussion.  Additional 
substantiating  data,  including  maps  and  survey  data,  can  be  found  in  Attachments  1-4. 

Table  1 .  Gamma  Walkover  Results  Summary 


Approximate 

Mean 

No .  of 

Survey  Unit 

Scan 

Coverage 

Count 

Rate 

SD 

(cpm) 

Readings  > 
Mean 

<%) 

(cpm) 

+  3  SD 

321  B  North 

75 

9182 

550 

3 

PRL-S006 

100 

10777 

862 

0 
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Table  2 .  Soil  Sampling  Results  Summary 


Sample 

No. 

Survey  Unit 

Ra-226 

Concentration 

(pCi/g) 

Ra-226 

Concentration 

Uncertainty 

(pCi/g) 

0GS0001 

321  B  North 

0.890 

+0.0417 

0GS0002 

321  B  North 

0.679 

+0 . 0372 

0GS0003 

PRL-S006 

0.794 

+  0 . 0427 

0GS0004 

PRL-S006 

0.708 

+0.0446 

4.  Conclusions: 


a.  All  soil  samples  were  taken  in  biased  locations  where  the  expected  maximum  Ra-226 
concentrations  were  expected  to  be  found.  The  maximum  Ra-226  concentration  was  0.890  ± 
0.0417  pCi/g.  All  the  concentrations  were  less  than  the  cleanup  goal  of  2.0  pCi/g,  which  is 
inclusive  of  background. 

b.  Based  upon  the  findings  of  this  verification  survey,  USAFSAM  finds  that  sites  321  B 
North  and  PRL-S006  are  suitable  for  unrestricted  free  release  of  radiological  controls,  assuming 
the  contractor  reached  the  same  results  during  its  more  comprehensive  FSS. 

c.  If  these  independent  verification  surveys  are  consistent  with  EDi’s  results,  the  RICS 
should  have  increased  confidence  in  the  contractor’s  FSS  reports  at  all  17  remediated  areas. 

5.  If  you  have  any  questions  or  need  further  information,  please  contact  Maj  Alan  Hale  at  937- 
938-3320  (DSN  798-3320)  or  alan.hale@us.af.mil. 


ALAN  C  HALE,  Maj,  USAF,  BSC 
Chief,  Radiation  Health  Consulting  Branch 


Attachments: 

1 .  Instrumentation  and  Survey  Methodology 

2.  Survey  of  321  B  North 

3.  Survey  of  PRL-S006 

4.  Laboratory  Soil  Analysis 

5.  Instrument  Calibration  Sheets 

6.  Radiation  Meter  Quality  Control  (QC)  Log 
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ATTACHMENT  1 


INSTRUMENTATION  AND  SURVEY  METHODOLOGY 

1.  Sodium  Iodide  Detector:  The  sodium  iodide  detector  used  was  Ludlum  44-10  2x2-in  detector 
coupled  with  a  Ludlum  2221  Ratemeter/Scaler.  For  walkover  surveys,  the  Ludlum  2221  was 
connected  via  cable  to  a  Trimble  GeoXT  handheld  GPS  unit.  The  Trimble  GeoXT  logged  the 
count  rates  with  the  corresponding  GPS  coordinates  every  1  s.  The  detector  was  held  at  10  cm 
above  the  ground  for  soil  readings  and  walkover  surveys.  During  walkovers,  the  scan  speed  was 
approximately  0.5  m/s.  This  is  consistent  with  the  methodology  EDi  used  during  gamma 
walkover  surveys. 

2.  Laboratory  Analysis  of  Soil.  Soil  samples  were  counted  at  the  USAFSAM  Radioanalytical 
Laboratory  (OEAL)  at  WPAFB,  OH.  The  soil  was  counted  on  a  high  purity  germanium  detector. 
The  soils  were  also  analyzed  by  OEAL  using  the  appropriate  in-growth  method  to  determine 
Ra-226  levels  in  soil.  Attachment  4  contains  the  laboratory  reports. 

3.  All  field  instruments  were  function  checked  and  field  tested  before  and  after  use  with  check 
sources.  All  instruments  were  within  a  25%  tolerance  during  field  checks.  All  instruments  are 
calibrated  on  an  annual  basis  at  WPAFB,  OH.  Attachment  5  contains  all  annual  calibration 
sheets,  and  Attachment  6  is  the  Radiation  Meter  QC  Log. 


4 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


ATTACHMENT  2 


SURVEY  OF  321  B  NORTH 

1 .  Location.  Figure  A2-  lisa  photograph  of  the  32 1  B  North  survey  area. 


Figure  A2-1.  Photograph  of  321  B  North 

2.  Survey  Results.  Two  samples  were  taken  in  the  321  B  North  survey  area.  The  gross  Ra-226 
soil  concentration  results,  shown  in  Table  A2-1,  are  inclusive  of  the  background  Ra-226 
concentration  and  can  be  compared  directly  to  the  cleanup  goal  of  2.0  pCi/g.  The  locations  of 
the  soil  samples  are  in  Figure  A2-2.  The  321  B  North  survey  area  of  approximately  380  m2  was 
characterized  with  a  sodium  iodide  detector  using  a  gamma  walkover  technique.  Scan  coverage 
was  approximately  75%.  Due  to  the  shallow  nature  of  the  excavation,  only  the  floor  of  the 
excavation  was  scanned  and  did  not  include  the  side  walls  of  the  excavation.  The  resultant  data 
of  this  walkover  are  found  in  Figure  A2-3.  Since  there  was  a  disparity  in  the  mean  count  rates  of 
the  background  survey  area  and  the  survey  unit  due  to  soil  difference  and  through  analysis  of  the 
statistics,  the  mean  count  rate  of  the  survey  unit  itself  and  associated  statistics  were  used  as  the 
“background”  for  this  survey  unit.  The  lowest  readings  of  the  survey  are  marked  in  green  and 
correspond  to  less  than  2  SDs  above  the  mean  background  value.  This  green  area  is  where  soil 
concentrations  are  expected  to  be  the  lowest.  The  other  colors  represent  areas  of  statistical 
significance,  where  higher  concentrations  are  expected  to  be  found.  Yellow  and  red  colors 
correspond  to  greater  than  2  and  3  SDs,  respectively,  above  the  mean  count  rate  value.  The  color 
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scheme  demonstrates  a  scale  of  instrument  data  based  upon  SDs  from  background,  where  no 
regulatory  values  are  implied. 


Table  A2-1.  Soil  Sample  Results  for  321  B  North 


Sample 

No. 

Gross  Ra-226 

GPS  Coordinates  (°N/°E) 

Concentration 

(pCi/g) 

0GS0001 

38.653394  / 

-121 .403085 

0.890  ±  0.0417 

0GS0002 

38.653384  / 

-121 .402969 

0.679  +  0.0372 

321  B  North 

Sample  Number  and  Gross  Ra-220  Ccreentration  Results 


Legend 

•  Still  Sam  *  Locations 

Figure  A2-2.  Soil  Sample  Locations  for  321  B  North 

6 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


Figure  A2-3.  Gamma  Walkover  Data  for  321  B  North 
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ATTACHMENT  3 


SURVEY  OF  PRL-S006 

1.  Location.  Figures  A3-1,  A3-2,  and  A3-3  are  photographs  of  the  PRL-S006  survey  area. 


Figure  A3-1.  Photograph  of  PRL-S006,  Overview 


8 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


Figure  A3-2.  Photograph  of  PRL-S006,  Viewed  from  Southwest 


Figure  A3-3.  Photograph  of  PRL-S006,  Viewed  from  Southeast 
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2.  Survey  Results.  Two  samples  were  taken  in  the  PRL-S006  survey  area.  The  gross  Ra-226 
soil  concentration  results,  shown  in  Table  A3-1,  are  inclusive  of  the  background  Ra-226 
concentration  and  can  be  compared  directly  to  the  cleanup  goal  of  2.0  pCi/g.  The  locations  of 
the  soil  samples  are  in  Figure  A3-4.  The  PRL-S006  survey  area  of  approximately  40  m2  was 
characterized  with  a  sodium  iodide  detector  using  a  gamma  walkover  technique.  Scan  coverage 
was  approximately  100%  of  the  excavation  floor.  Due  to  the  deep  nature  of  the  excavation,  the 
side  walls  of  the  excavation  were  also  scanned,  with  a  coverage  of  approximately  10%.  The  map 
has  many  points  overlayed,  since  the  GPS  location  uncertainty  is  on  the  order  of  1  m,  the  site  is 
small,  and  the  side  walls  were  scanned.  The  resultant  data  of  this  walkover  are  found  in 
Figure  A3-5.  Since  there  was  a  disparity  in  the  mean  count  rates  of  the  background  survey  area 
and  the  survey  unit  due  to  soil  difference  and  through  analysis  of  the  statistics,  the  mean  count 
rate  of  the  survey  unit  itself  and  associated  statistics  were  used  as  the  “background”  for  this 
survey  unit.  The  lowest  readings  of  the  survey  are  marked  in  green  and  correspond  to  less  than 
2  SDs  above  the  mean  background  value.  This  green  area  is  where  soil  concentrations  are 
expected  to  be  the  lowest.  The  other  colors  represent  areas  of  statistical  significance,  where 
higher  concentrations  are  expected  to  be  found.  Yellow  and  red  colors  correspond  to  greater 
than  2  and  3  SDs,  respectively,  above  the  mean  count  rate  value.  The  color  scheme  demonstrates 
a  scale  of  instrument  data  based  upon  SDs  from  background,  where  no  regulatory  values  are 
implied. 


Table  A3-1.  Soil  Sample  Results  for  PRL-S006 


Sample 

No. 

Gross  Ra-226 

GPS  Coordinates  (°N/°E) 

Concentration 

(pCi/g) 

0GS0003 

38.654593  / 

-121.389503 

0.794  +  0.0427 

0GS0004 

38.654629  / 

-121.389506 

0.708  +  0.0446 
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Figure  A3-4.  Soil  Sample  Locations  for  PRL-S006 
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Figure  A3-5.  Gamma  Walkover  Data  for  PRL-S006 
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ATTACHMENT  4 


LABORATORY  SOIL  ANALYSIS 


Sample  Analysis  Results  Reported  on  L4-Nov-2fll2 
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IjG7E-4J1  pdg 
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UN CEP. T AIT  I T  Y  AT  95%  CQIIFIEEHCT  LEVEL. 
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STEVEtC  C.  DEHEr/  tia j  or,  U3Arr  ESC 
Chief T  Radioar.a lysis  Branch 
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Sample  Analysis  Results  Reported  on  14-Nm"-2fll2 


TTEAESAH/CaHHL  ED  11200266 

Ckutomei  Addreas  0117  1 

77  HDQS/3GPB 
■5332  DUDLEY  BL¥D 


MCn.FXTJ.Tl  APE 

C  A 

55c 52-10 74 

rDHEnriircATinu 

rase  Sample  4 

OG3C0002 

Seriil  t 

Lite  Collected 

9/13/2012 

Received  B/17/2D12 

C  Depleted  11/7/2012 

Analytes 

Artmtr  +/-  UiKertamte 

Lc  f  MDA 

POTASSIUM -K> 

I.5BE-C1+/-9.B4E-GL  pda 

215E-G1  '4.4BE-0L  pdg 

RADIUM 

S.7?E-fll+^3.72E-CH  pdg 

3$7E-Q2  f  S.  LSE-02  pdg 

1HA11MU30B 

2.67E-IH  4f-  3.53E-62  pdg 

2.55E-C2  t  S  J2E-G2  pd  g 

BE  MOTH  212 

1.03E-00+M11E-GL  pda 

2.-HE-D1  4.HB-CSL  pdg 

LEAD  212 

S.OTE-ai^-l.QlE-GL  pdg 

3.*DZE-G2  ■'  6,  LfiE-^2  pd  g 

RADIUM  224 

5.7]E-Gl+-,<-3.27E-OL  pdg 

2.7CE-&1  ■'  3.34E-01  pd  g 

ACTMUM2ZS 

B.«E-tfL  4#-t7M2  pdg 

1B1E-G2  t  I.4ZE-4I1  pd  g 

IHOfUDMEtt 

9.2EE-G1  +f-7.31E“OL  pdg 

1.19E+Q01 2.43E+CO  pd-'g 

!HOfiJOM234 

2.5PE-®+^7.B1643L  pda 

l.CEE-HH)  2.19B+tK  pci  a 

RADIUM  22d 

1 . 57E+QG  -N-  4.KErO  I  pda 

3.B7E-GI  7.B7E-0L  pdg 

2CMMHHTG 

WORKPLACE:  321  B  KDRTr 


RA  226 


RESULTS  ACCURATE  T3  2  SIGNIFICANT  FIGURES. 
IJMCERTA1TETY  AT  95*  COHTIIEHCT  LEWEL. 


_ f  you.  hive  any  ^jeations  concerning  the  Lnfonr.it l. on  provided  shaver  please 
contact  the  ESOif  Service  Center  it  1_E  5 5-2  32—23  53  . 


5TEVHL"  C.  DDiTEY,  Ma  j  or.,  USES’ r  ESC 
Chief r  R add. o  ana  1  y r i a  Branch. 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


Sample  Analysis  Results  Reported  on  14-Xov-2012 


TTCAP5AH/QHHHL  IB  11200263 

Customer  Adrirear  OUT  I 

77  IfDOS/SGPB 

5212  DUE LET  BLVT 

MCrT.ETTAM  AFE  CA 

S5S52-1C74 

EDHNTIFICATIDQJ 

Sample  #  CGSD0QC2 

Serial  f 

Rate  Collected  9/13/2GI2 

Received  B/ 17/2012 

Gonpleted  11/7/ 2 012 

AjuibtK 

Artrritr  liLcertamti- 

Lc  f  MBA 

fo!jAssem4d 

1.57EHH+M.D3&HTO  pci  a 

2.33E-G1-4.92E-GL  pda 

KjUUJU 

IME-dl  +1- 4.27E-02  pdg 

422E432  SSSE-32  pdg 

THA10JM2C3 

2 -fiTE-Dl  pdg 

2.53E-C2  '  31  EE-02  pdg 

0EMUra212 

].]3E-03+«<-3.fllE-Gl  pci  a 

2.7SE-GI  >'5.7'3E-CiL  pd  g 

LEAD  212 

1.0fiEH»4V-1.31Er0l  pdg 

3.SZE-G2 '7.39E4H.  pdg 

KAD0UU224 

]  .«EHM  +t-  4.4dE  -C‘L  pdg 

3.23E-CL  6.59E-OL  pdg 

ACTINIUM  223 

■P.^SE-Ol  t-ig^E-CH  pdg 

7.34E-G2  ‘  1.541-3]  pdg 

1HOOUM22* 

1.7GE+™  +^-  9-.71E-OI  pdg 

].34E-GC  - 2.72MC  pda 

IHOfilUM  251 

]  .54E— Gi  +i‘-  1.jSE+i3I  pci  a 

31SE-3]  2.fi2E+Ql  pda 

URANIUM  233 

7.0EE-M  4f-  3.5HE-02  pdg 

2SLE-G2  1 1P2E4E3  pci  g 

CH9HHKS 

SEND  RESULTS  AL3Q  TO  MAJ  SLAM  HALE  DSN:  7 5 B- 22 20 


WORKPLACE  :  IRL-50  0  E 
RA  22 1 


RESULTS  ACCURATE  TO  2  SIGNIFICANT  FIGURES . 
UHCERTAHTTY  AT  R5*  OOHTTCIEHCT  LEVEL . 


If  you.  Have  any  gaeitions  concerning  the  informat  Lon  provided  above  r  please 
contact  the  ESOIi  3errice  Center  at  1-  EES -2  22-23-52 . 


STEtfEH  C.  EEiTEU,  Major,  USAF.r  ESC 
CHiefj  RacLioanalyria  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


Sample  Analysis  Results  Reported  on  14-Nov-2fll2 


TTEATGAH/G1HHL  ED  11200265 

Customer  Address  0117  I 

77  HDG3/3GPB 
53 UJULETf  ELVD 


MCCIZHAI-T  AFE 

CA 

S5652-1G74 

IDHNTIFICATintT 

case  Sample  | 

CG5DDGG3 

Serial  f 

Tate  Collected 

9/13/ 2 CIS 

Received  9/ 17/2012 

Completed.  11/7/2  012 

AjiabtK 

Artmtr  +;-  Uncertamp- 

Lc  f  MDA 

POTASSIUM -K> 

1.32EHI1 77E-0I  pda 

225E-&1  '4.&SE-0I  pd  g 

RADIUM 

7.0BE-Q1  h'-4.4tfE-Q2  pd  g 

4.1SE-D3  r  S.m.432  pd  g 

IKAJZUM2CS 

3.55E-GI  +i-  143E-02  pdg 

l'ME-G2  ■'  4  I4E-02.  pd  g 

BISMUTH  212 

IjDTEHH  dV-  3. BSE-01  pci  a 

22SE-U1  i'  4.7HEr0l  pd  g 

RAHUM  21,4 

^TE-Ql +-M.2QE4M  pdg 

17HE-CL  5.541-01  pdg 

ACTINIUM  233 

1 . 12E-KH}  7. &2E-02  pda 

7.19E-C2  t  L.5GE-GL  pdg 

TMUMiaH 

1..54E-00  +f- 7.S<JE-0L  pda 

HEE+DO  1ME+0G  pdy 

THORIUM  2J4 

1SDE+«3  4V- 8,  431-01  pci  a 

1.ME-0G  2.13B+O0  ;pda 

URANTUM235 

flSSE-M  t--3.3CE-02  pdVg 

2.HE-G2  ■  5.41E-Q1  pdg 

CGMMHHTG 


HGfiKPLACE:  RRA-5CCE 
RA  226 


RESULTS  ACCURATE  T3  2  SIGNIFICANT  FIGURES. 
UMCERTA1TITY  AT  95%  KMFIIEBCT  LEVEL. 


_.f  you.  1 x=.ve  any  qte-st rone  concerning1  the  rnfonriat i on  provided  above r  please 
contact  the  ESOM  3ervice  Center  at  I-:  z'z  — 232-23 S3  . 


3TEVEH  C.  DEHET,  Major,  USAF,  ESC 
Ch.£e±,r  Radio  analysis  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


ATTACHMENT  5 


INSTRUMENT  CALIBRATION  SHEETS 


i  d  t-j 


DEPARTMENT  OF  THE  ASR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
OCCUPATIONAL  ENVIRONMENTAL  HEALTHIRASIATION  HEALTH  (DEHHJ 
WRIQHT-PATTERSON  AFB  OHIO 
CERTtFiCATE  OF  CALIBRATION 


Mfg.  Lu^lum  Model  2221  Sfrrttf#  Q  U  tndgx#  ?.?3'3  Osle^i^./  f  I 

Mfg.  j-u  Xi  -i  ^  ModEl  *f  4  -  I  L‘  ^  index  #  [  Q&  ki  Gal  Dtie  Palo:  |  ^3 


TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
NIST  Traceable  CtieePi  Sgyr&ns  Rj&farerue#  (naif uimtnlg 

iSQlope  gwW  >¥  CVf.  Mg  gpftf  ,1%.  ftlmJg.1  Serial  P  Qa1 

C&-13?  RP3Q67  1NpmD4  2^S4,Qqq  Ludlgm  500-i .  102951  &  Pet  2012 


hiauircivKBL  SEJfttefe  ail  i-Hi  Lqih^Hiiii  und  aiL,  5j Jita'Eu:  l*  Mk  Mu  -miJ  Ii.-uiIuTj  gf  "^3  T^bndpsj.  to  lilt  ratenl  iNpa^  by  lltf 

frnlHfcr 

f^03llMr,-  Qi  ry^jjfd-igptal  Ck  [7]Mg^  Z&Wi  [£%**  ck.  [^A  ann  Cl:. 

Jv]aa&v  q*  [^g**r*xnLC4  pjrj?  Pb-1|>  CV.  Cfc. 

a&  Fgu.u  hv  9*? )  VuC  temperature  "9^,  flF  Rdsirvt  hlumidlty  5$  _■% 

Final  Vtfl  Sejj&fl  VDC  Threshold  ILLD)  io  MV  window  (U  LD)  mV  Wtatow  width  fo  mV 


HV  Readout  (2  points  Rcfcr-once.  50&  V  Rsierence:  lOQU  V 

Inat  R+adeufc  D  v  +2%  Intt.  Readout.  |  a&C1  V  ±  3<ii 


RANGE 

MULTIPLIER 

REFERENCE 
CAL.  point 

'AS  FOUNDT 
READING 

CORRECTED 

reading 

x  10W 

«□  c  PM 

4Di>.OCt> 

CPM 

Vtp.pDO  CPM 

x  1000 

TOO  CPU 

jDC.fctit' 

CPM 

J  fO,  toi>  &FM 

x  100 

400  CPU 

.  Vo,c*c 

CPM 

40.000  CPM 

X  100 

100  CPU 

t  1:  v &t>& 

CPM 

fc  ACC  CPM 

X  10 

400  CPU 

If  HOD 

CPM 

■j .  /■-  £:-L-  C  PM 

x  ID 

10D  CPU 

|,  OOP 

CPhfl 

L  HOP  PPM 

x  1 

400  CPU 

CPM 

CPM 

x  1 

100  CPU 

'i^Ci 

CPM 

1  {?&  CPM 

LOtf  Sealt 

200  CPU 

&VV 

C'W 

£>OQ  CPM 

DIGITAL  SCALE K  NEftDOU  f 

GAL.  REF  -ClNT  AS  FOUND  RE7QING  COR F:El~E 3  READING 

4DPOODQPItf.  CPM  CPU 


'UNCERTAINTY  WITHIN  ±  HTti  CORRECTION  FACTOR  WITHIN  ±  20^ 


COMMENTS:  CnlibraSon  Gflbetfval  -  f  year  /XT  1 ' 

7  a  fn*  g  *V 

_ _ _ ihnccdura  I  AuHiftritv^j  I_Ttf222}  Offlffl 


Called  Sr. 

Reviewed  By_ 


nolV-l' 


1? 

^  I 


I  8^ 


Dgte  3  £  I  f 

Data-  foAl'l/// 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFIUC) 
OCCUPATIONAL  ENVIRON  MENTAL  HEALTH  (RADIATION  HEALTH  {Cm  H) 
WRIQHT-PATTERSGN  APB  OHIO 
CERTIFICATE  OF  CALIBRATION 


SaU4 


'Cal.  Due  Da:e; 


TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
N|$TTiiat&fcMfc  CNjck  tkHirees  Reference  fetaUfUiTiMtls 

fsoiape  SfriVaTfl  fifrl  Q*f»  PFV  Ss/mJ  P  C&,  PmA  Pvtv 

Cs-1S7  RP^tS67  1,454, ton  Liiidlurn  WM  101951  b  Feb  2012 


VlrtcUrilKrtl  M;:idii1C.f  if  111  Till  I  u&$  Irr  Ivtf-M  Mp|i^rfT5|  ImWjUT  of  SU*4«4£  Ud  I  Ill-  llH  4SK#.  Olt-WCJ  by  |||c 

haiiUj^  i'-iIiUnl-oi:  iVilliiSi 


No]  DETECTOR  HIGH  VOLTAGE  OPTIMIZATION 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


HotSpot  FH3LER  Text  File  OutOUT 
FIDLER  Calibration  Informant 


Report  DatO 
Ca  lib  rati  on  Data 
TAruet  Mi  st 
RAdl  OnuClida 
Detector  Barcode  Number 
Rater  Barcode  Number 
Detector  Manufacturer 
Detector  Model  kuaher 
Dexcctor  Serial  Hunter 
Merer  Manufacturer 
SHeter  Model  dumber 
Merer  Serial  h|«ber 


Nov  23  2f¥il  ft?; 07  am 

23  NOV.  2011 

■ocher  huclide  check  Source 

CS-L37 

1001^-- 

LUd  uln 

FHZ7&614 

indium 

2221 

215606 


Check  Source  1,0,  : 
Calibration  I5;st  p  - 
Calibrated  by  : 
check  Source  Activity  <uci) ; 
check  source  17-kev  Self  ; 


KJP  3667 
23  kov,  2011 
Stu  HUtdiinson 
1,  100E+M 
1.000E+M 


Sample  Cwintlnif  Tiffce  OiniJtes)  ]  L.OOGE-eOO 
Detector  Height  lot)  -  3-OME+Di 


CS"13/  binder#  information: 

Sackgro^nd  Cce») 

4.W9 

Areal  Li  mi  t  Sensixiviry  CuCi/mJ) 

4! .  9E-0Z 

Poirit  Li  nit  of  Sensitivity  (uLi} 

1 . 06-01 

K-  facta  r 

021 

Gnmnl- i  ng 

nnl-Ji  frniifil-iil  ■ 

0-oa; 

BIZ  Cl 

2Q-c»: 

/L7$ 

^D-c*  i 

GOBI 

6D“a»] 

SO-c^ : 

B1&7 

IOO-cm : 

5Q6<* 

In- strum  ant  Type  :  other 
Window  Option : Only  DO  kev 
Units:  Classic. 

This  is  ^  actual  2  \2  calibration  and  the  values  are  typical  of  2  xZ 
CEMifipurations, 

Deiector  calibration  adults 

.'tflti'^M-lqf&jnpar  ^  fin.: 

.petfrctorEffifci e^cy 
Detector  Areal  lqs 
cs-137  Detector  Point  lds 

CS-137  Detector  Background  Hate  fcpm)  ;  4 , 669 

C5-L37  Detector  Check  Source  Bate  (tpn)  ;  3,^51 

CS-237  Detector  K- Factor  Cm2)  2.Q7 

tS-137  Detector  K- Factor  sdk*v  fllf)  7.5 


Cs ■ )  3 1  E  ff:  6,5  o 0  C  <o  is  • 


g^'agn;OP 


Olti) 


lrOE-01 


cs-n? 

138 


Rage  I 
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P “it  H  A  V 


V&C 

CS-137  CPM 

DU  51  ug 

Lud  lum  £221 

5  N  214606 

Lud’um  44-10 

SN  275514 

750 

7E34 

7417 

mo 

9959 

10450 

H50 

13523 

13713 

900 

12240 

16030 

950 

Ii?7l 

16&69 

1000 

12851 

17336 

1050 

13569 

17&35 

1100 

13500 

1751 5 

1150 

13697 

i7aifi 

1200 

llbS4 

17754 

12$0 

osoa 

17946 

1300 

13960 

13133 

1350 

17910 

13023 

1400 

1&15G 

1450 

19730 

1500 

1550 

1500 

— i  -mnnn 

□ 

^  2000Q  ■ 

i - 

—1  Lsmo 

/ 

■  rPM 

“|  uoooo 

:  /■ 

•  U-2351  CPM 

/ 

w 

—  Vottag* 

_  5000 

1 

—  0 

i - 1- — i - i— 

—q - 1 - 1 - 

l - 1 

- 1 - 1 - 1 —  -  — r - 1 - 1 - ! - 1 - 1 

-i  1 

Q  fMQ 

900  lOOO 

1206  1240  1400  1500 

1400 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-0237,  22  Jan  2013 


ATTACHMENT  6 


RADIATION  METER  QC  LOG 


Radiation  Meter  QC  Log 


Model 

S/N 

Date/Time 

NV/cables/Sat  check 

Source  Check  Reading 

Acceptable  Range 

“ 5331 - 

5^ _ 

nn~p£.  I^T 

s 

SlOtT  t/rt 

iteo  -  asm  tf^\ 

wxtm  m 

Earn  ■ 

SBBZSEmm 

l/ 

I7H54  "  3<i>  181  Cjir^ 

H 

§■ 

iiSSB 

1 

teSwpG?  Jcri  l 

/ 

- * 

^°/o3  coc^ 

i*sra  -a*s»  co(^ 

231  ' 

WEBm 

RPi37«>iV 

✓" 

^  5  ■  3^  ^  *  ft  c/)/v 

i 

n 

/ 

lHHgi; 

F EffI— ■ 

Kffi 

9*,  g-?  g<^m 

J 

3&| 

ESaaPfl 

/ 

IB 

K35I  ■ 

di£<o'j 

Pft  97^1-4 

/* 

cm 

MM 
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